Introduction
============

Anomalies of the inferior vena cava (IVC) are rare.^[@R1],[@R2])^ Poorly recognized anomalies may lead to aortic exposure, venous injury, and significant hemorrhage during abdominal aortic aneurysm (AAA) open repair. Although case reports of elective AAA repair with an IVC anomaly have often been published, case reports of emergency AAA repair with an anomaly like the present case are rare. We report a very rare case of ruptured AAA repair that caused confusion regarding whether it was a duplicated or left-sided IVC during the operation.

Case Report
===========

A 74-year-old man with a medical history of diabetes mellitus and prostatic hypertrophy was referred to our hospital due to sudden right lower back pain. The patient's height and body weight were 167 cm and 53 kg, respectively. Upon arrival, his consciousness was slightly decreased, blood pressure was 72/32 mmHg, and pulse was 74/min. The oxygen saturation was 92% after providing 3 L of oxygen. Physical examination showed a painful pulsatile abdominal mass. Enhanced computed tomography (CT) showed AAA measuring 61×61 mm and a large hematoma at its right side ([**Figs. 1a** and **1b**](#figure1){ref-type="fig"}). However, we did not recognize the anomaly of the IVC on arrival. Laboratory examination showed: red blood cells, 363×10^4^/µL; hemoglobin, 10.8 g/dL; hematocrit, 32.4%; and white blood cells, 197.9×10^2^/µL. As our hospital did not stock stent-grafts for AAA and it could take more than 2 h to obtain the grafts, we planned open repair for the ruptured AAA in a hemodynamically unstable condition. In a supine position, firstly, a touch-up balloon for endovascular aneurysm repair (EVAR) was percutaneously inserted via a 16Fr. sheath from the right common femoral artery to control the bleeding. Secondly, AAA was carefully exposed using an abdominal middle incision. However, AAA was covered with a large hematoma, and an expanded vein was in contact with its left side. It was not until we were unable to locate the IVC on the right side of AAA that we recognized the IVC anomaly. Moreover, although the neck of AAA was nearly 3 cm in length, it was not easy to expose the neck due to an about 2-cm-long expanded left renal vein running just above it. Although we reviewed CT data, we were confused regarding whether the case was a duplicated or left-sided IVC. Thus, we decided to preserve the left renal vein to join the left-sided IVC ([**Fig. 2a**](#figure2){ref-type="fig"}). The left renal vein was fully exposed and taping of the vein was performed. Division of the testicular and lumbar veins as well as the adrenal vein allowed retraction of the left renal vein. After the systemic administration of heparin, the just infrarenal abdominal aorta was clamped while pulling the vein caudally and bilateral common iliac arteries were clamped. While pulling the vein cranially, proximal anastomosis was performed. Subsequently, a 20×10-mm bifurcated vascular prosthesis (Gelsoft Plus, TERUMO Co., Ltd., Tokyo, Japan) was implanted ([**Fig. 2b**](#figure2){ref-type="fig"}). The operative time was 313 min, and total blood loss was 2,532 mL. Postoperative enhanced CT showed the duplicated IVC ([**Figs. 3a** and **3b**](#figure3){ref-type="fig"}). The postoperative course was uneventful and the patient was referred to a neighboring hospital for further rehabilitation on the 39th postoperative day.

![Fig. 1 (**a**) Enhanced computed tomography (CT) showed an abdominal aortic aneurysm measuring 61×61 mm and hematoma around the right side of the abdominal aortic aneurysm. (**b**) This is the preoperative three-dimensional CT. The rupture site of the aneurysm (bold solid arrow), left-sided inferior vena cava (bold dotted arrow), and right common iliac vein (thin solid arrow).](avd-12-3-cr.19-00047-figure01){#figure1}

![Fig. 2 (**a**) Intraoperative picture showed the left renal vein crossing anterior to the abdominal aorta. The left-sided inferior vena cava (IVC) joined the left renal vein. (**b**) A bifurcated vascular prosthesis was implanted. The left renal vein (solid arrow) and left-sided IVC (dotted arrow).](avd-12-3-cr.19-00047-figure02){#figure2}

![Fig. 3 (**a**) Postoperative enhanced computed tomography (CT) showed a right-sided and left-sided inferior vena cava (IVC). (**b**) This is postoperative three-dimensional CT. The right-sided IVC (solid arrow) and left-sided IVC (dotted arrow).](avd-12-3-cr.19-00047-figure03){#figure3}

Discussion
==========

Venous anomaly results in erroneous embryologic development of the lumbar venous system, such as the subcardinal, posterior cardinal, and supracardinal veins.^[@R2]--[@R4])^ Bartle et al. reported that persistence of the left subcardinal vein leads to bilateral IVC, while persistence of the left subcardinal vein and regression of the right subcardinal vein lead to left-sided IVC.^[@R2])^ The incidences of anomalies, such as duplication of IVC (0.2%--3.0%), left-sided IVC (0.2%--0.5%), absence of IVC (very rare), a retroaortic left renal vein (1.2%--2.4%), and a circumaortic left renal vein (1.5%--8.7%), are low.^[@R1],[@R2])^

The criteria for EVAR of AAA at our hospital requires patients to be within close range of the instruction for use (IFU) guideline, as well as either older than 70 years or at high risk. Patients who do not meet these criteria undergo open repair. However, as our hospital did not stock stent-grafts for AAA, and it could take more than 2 h to obtain the grafts, we planned open repair for the ruptured AAA either in a hemodynamically unstable condition or for patients outside the IFU guideline. On the other hand, we planned EVAR for patients in a hemodynamically stable condition and those within close range of the IFU guideline. Basically, the occlusion balloon was inserted in all ruptured AAA cases to control the bleeding. According to the Japanese annual report in 2014,^[@R5])^ more than half of cases of AAA underwent EVAR, while about two-thirds of cases of ruptured AAA underwent single open repair. Although case reports of elective AAA repair with an IVC anomaly have often been published, case reports of emergency AAA repair with an anomaly like the present case are rare. As many authors agree, preoperative CT for patients undergoing open repair of AAA can provide details of a venous anomaly. Since a venous anomaly may lead to aortic exposure, venous injury, and significant hemorrhage during AAA repair, especially in cases of ruptured AAA, recognition of the anomaly is very important before open repair. Actually, we checked the length of the AAA neck and position of the left renal vein before surgery, but we did not note the IVC anomaly. Although, in emergency cases, there might not be enough time to recognize the anomaly, we should confirm the anomaly whether one is present as well as the anatomical structure of AAA.

In the present case, we were confused whether the case was a duplicated or left-sided IVC, and whether we should preserve the left renal vein to join the left-sided IVC. Even though the anomaly was a left-sided IVC and we divided the left vein, there might be no problem regarding lifesaving due to collateral networks, such as from an inferior mesenteric vein to the azygos and hemiazygos veins via the portal and esophageal and gastric varices. On the other hand, the obstruction of IVC can cause chronic venous insufficiency which may lead to edema, varicose veins, skin changes, lipodermatosclerosis, eczema, and ulceration. Thus, we decided to preserve the left renal vein. However, if we had recognized the anomaly and divided the left renal vein, it would have been easier to perform the surgery.

Conclusion
==========

We report a very rare case of ruptured AAA repair that caused confusion regarding whether the case was a duplicated or left-sided IVC during open repair. Complications of bleeding due to adjacent vein damage may be fatal when performing open AAA repair, so it is necessary to always be familiar with the running of veins based on preoperative diagnostic imaging.
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